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DETAILED ACTION 

1 . This action is responsive to amendment filed 3/3/201 0. 

2. The claim objection is withdrawn in view of amendment to claims 1 8-1 9. 

Response to Remarks/Amendment 

3. Applicant's remarks/amendment, see page 8, filed 3/3/2010, with respect to the 
claim(s) 9-12, 15-16, 18-19 and 21-26 have been fully considered. However, upon 
further review and consideration, the allowability of claims 9-12, 15-16, 18-19 and 21-26 
is regrettably withdrawn in view of newly found art. The rejection follows. 



Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

6. Claims 9-12, 15, 16, 18-19, 21-26, are rejected under 35 U.S.C. 103 (a) as being 
unpatentable over Sheen (USP 6,404,369) in view of Pellon USP 6,271 ,781 ). 
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Regarding claim 9, Sheen discloses a compensation system programmed to 
mitigate errors, associated with a digital-to-analog converter (DAC), the compensation 
system comprising: 

a digital error model (fig. 2, DAC error model 222) programmed to provide an emulated 
error signal as a function of an input signal that is quantized (element 214, fig. 2) (col. 3, 
lines 15-25; col. 4, lines 35-44), in a predetermined number of one or more levels, the 
digital error model having parameters adaptively adjusted based on a signal of the 
conversion system to emulate error characteristics associated at least a portion of the 
conversion system (col. 4, lines 35-59, 60-67; col. 5, lines 1-11). Sheen further 
discloses computing emulated values based upon a mathematical model of the DAC 
216, the DAC model can also be equipped with additional memory for storing previous 
states of the DAC and by accounting for both current states and previous states the 
DAC model can predict and emulate transient errors of the DAC 216. Sheen further 
discloses a calibration routine can be executed at run-time, and behavioral information 
about the DAC can be automatically measured and stored in the DAC model 220, the 
calibration routine is preferably executed on a regular basis, or on demand, to ensure 
high accuracy in spite of drift in the characteristics of the DAC over time and 
temperature. Alternatively, behavioral information can be extracted from the DAC 216 
during a one-time characterization and permanently stored in a non-volatile memory 
accessible to the DAC model, the calibration routine is preferably executed at a fixed 
sampling rate, however, if a user wishes to program the circuit 200 using a variable 
sample rate, a conventional sample rate converter is preferably included to convert the 
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variable sample rate to a fixed sample rate prior to application to the sigma-delta DAC 
circuit 200 (col. 4, lines 62-67; col. 5, lines 1-20). Sheen fails to disclose providing a 
calibration signal free in band frequencies (errors) the calibration system calibrates the 
parameters of the digital error model during calibration mode based on content of an 
output signal of the conversion system in response to calibration signal that is provided 
to the conversion system. However, Pollen in a similar field of endeavor discloses a 
dynamic error calibrator (280, fig. 2) provide a dynamic error calibration signal (224) that 
is substantially free of in band frequencies (see block 280 that includes 284) by 
adapting the parameters of the digital error model during calibration based on content of 
output signal of the conversion system in response to calibration signal provided to the 
conversion system (col. 7, lines 25-67; col. 8, lines 1-6). A person of ordinary skill in the 
art at the time the invention was made would have been motivated to use the teaching 
of Pellon for providing a calibration signal to the conversion system with Sheen because 
it can allow to compensate for differences in errors which can be attributable to 
parameters of active elements of the compensation system. 

Regarding claims 10, 22, Sheen discloses the calibration system further 
comprising an estimator (sigma delta loop compares) operative to minimize error in the 
output signal by adjusting the parameters of the digital error model based on at least 
one of the input signal and the output signal of the conversion system (col. 2, lines 25- 
42). 

Regarding claims 1 1, 23, Sheen discloses the output signal of the conversion 
system corresponds to a residual error signal (Es) that minimizes as the digital error 
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model better approximates error characteristics of the conversion system (fig. 2, 222, 
Es). 

Regarding claims 12, 24, Sheen discloses a filter that filters the output signal of 
the conversion system to provide the residual error signal substantially free of out-of- 
band frequencies (the error signal is driven to zero) (col. 1 , lines 45-67). 

Regarding claim 15, Sheen discloses a conversion system comprising: 
a modulator that provides a quantized signal (214) that is quantized in a predetermined 
number of one or more levels (fig. 2, DAC error model 222, 214); 
a digital error model (fig. 2, DAC error model 222) programmed to provide an emulated 
error signal to the modulator as a function of the quantized signal, the digital error model 
having parameters adaptively adjusted based on a signal of the conversion system to 
emulate error characteristics (col. 3, lines 15-25; col. 4, lines 35-44); 
a digital-to-analog converter (DAC) (216) coupled to receive the quantized signal (214) 
and to convert the quantized signal to a corresponding analog output signal (implied, 
result of D/A conversion is analog), the error characteristics being error characteristics 
associated with the DAC (col. 4, lines 35-59, 60-67; col. 5, lines 1-11). Sheen fails to 
disclose providing a calibration signal free in band frequencies (errors) the calibration 
system calibrates the parameters of the digital error model during calibration mode 
based on content of an output signal of the conversion system in response to calibration 
signal that is provided to the conversion system. However, Pollen in a similar field of 
endeavor discloses a dynamic error calibrator (280, fig. 2) provide a dynamic error 
calibration signal (224) that is substantially free of in band frequencies (see block 280 
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that includes 284) by adapting the parameters of the digital error model during 
calibration based on content of output signal of the conversion system in response to 
calibration signal provided to the conversion system (col. 7, lines 25-67; col. 8, lines 1- 
6). A person of ordinary skill in the art at the time the invention was made would have 
been motivated to use the teaching of Pellon for providing a calibration signal to the 
conversion system with Sheen because it can allow to compensate for differences in 
errors which can be attributable to parameters of active elements of the compensation 
system. 

Regarding claims 16, 18, 25, Sheen discloses a compensation system 
programmed to mitigate errors associated with a conversion system, the compensation 
system comprising: 

a digital error model (222, fig. 2) programmed to provide an emulated error signal (Es) 
as a function of an input signal that is quantized (quantizer 214) in a predetermined 
number of one or more levels, the digital error model having parameters adaptively 
adjusted based on a signal of the conversion system to emulate error characteristics 
associated with at least a portion of the conversion system (col. 4, lines 35-59, 60-67; 
col. 5, lines 1-11); 

a digital-to-analog converter (DAC) (216, fig. 2) coupled to receive the input signal that 
is quantized (214) in the predetermined number of levels and to convert the input signal 
to a corresponding analog output signal, the error characteristics being error 
characteristics associated with the DAC. Sheen further discloses computing emulated 
values based upon a mathematical model of the DAC 216; 
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an analog filter (224) that substantially removes out-of-band frequencies and 
quantization noise from the corresponding analog output signal, and provides a filtered 
analog signal (analog out) (col. 1 , lines 40-67). Sheen however, fails to disclose an 
analog-to-digital converter that receives and converts the filtered analog signal into a 
corresponding digital representation of the filtered signal; and 
a calibration system that calibrates the parameters of the digital error model as a 
function of the digital representation of a filtered calibration signal so as to mitigate 
errors in the digital representation of the filtered calibration signal, wherein a calibration 
signal that corresponds to the filtered calibration signal is substantially free of in-band 
frequencies. However, Pellon in a similar field of endeavor discloses an analog-to- 
digital converter (fig. 2, 216, 236) that receives and converts the filtered analog signal 
into a corresponding digital representation (y(n)) of the filtered signal (col. 6, lines 7-16); 
a calibration system (calibrator 280, fig. 2) provide a dynamic error calibration signal 
(224) that is substantially free of in band frequencies (see block 280 that includes 284) 
by adapting the parameters of the digital error model during calibration based on 
content of output signal of the conversion system in response to calibration signal 
provided to the conversion system (col. 7, lines 25-67; col. 8, lines 1-6). A person of 
ordinary skill in the art at the time the invention was made would have been motivated 
to use the teaching of Pellon for providing a calibration signal to the conversion system 
with Sheen because it can allow to compensate for differences in errors which can be 
attributable to parameters of active elements of the compensation system. 
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Regarding claim 19, Sheen and Pellon combined disclose substantially all 
limitations of the claim above. Pellon however, further discloses a digital filter that 
substantially removes out-of-band frequencies in the corresponding digital output signal 
of the ADC, and the digital filter provides a filtered digital signal (col. 9, lines 21-31); and 
a calibration system that calibrates the parameters of the digital error model as a 
function of the filtered digital signal by adaptively adjusting the parameters of the model 
to mitigate errors in the filtered digital signal (col. 7, lines 25-67; col. 8, lines 1-6). A 
person of ordinary skill in the art at the time the invention was made would have been 
motivated to use the teaching of Pellon for providing a calibration signal to the 
conversion system with Sheen because it can allow to compensate for differences in 
errors which can be attributable to parameters of active elements of the compensation 
system. 

Regarding claim 21 , Sheen discloses a conversion system comprising: 
a noise shaping filter that provides a noise-shaped signal for conversion to a 
corresponding output signal of the conversion system (col. 5, lines 60-67; col. 6, lines 1- 
27); 

a model (222, fig. 2) operative to provide a compensation error signal (Es) into the 
conversion system (200) based on a digital representation of the noise shaped signal 
having a plural quantization levels (col. 3, lines 15-25; col. 5, lines 60-67) Sheen 
however, fails to disclose a calibration system that calibrates the parameters of the 
digital error model as a function of the digital representation of a filtered calibration 
signal so as to mitigate errors in the digital representation of the filtered calibration 



Application/Control Number: 10/724,817 Page 9 

Art Unit: 2611 

signal, wherein a calibration signal that corresponds to the filtered calibration signal is 
substantially free of in-band frequencies. However, Pellon in a similar field of endeavor 
discloses an analog-to-digital converter (fig. 2, 216, 236) that receives and converts the 
filtered analog signal into a corresponding digital representation (y(n)) of the filtered 
signal (col. 6, lines 7-16); 

a calibration system (calibrator 280, fig. 2) provide a dynamic error calibration signal 
(224) that is substantially free of in band frequencies (see block 280 that includes 284) 
by adapting the parameters of the digital error model during calibration based on 
content of output signal of the conversion system in response to calibration signal 
provided to the conversion system (col. 7, lines 25-67; col. 8, lines 1-6). A person of 
ordinary skill in the art at the time the invention was made would have been motivated 
to use the teaching of Pellon for providing a calibration signal to the conversion system 
with Sheen because it can allow to compensate for differences in errors which can be 
attributable to parameters of active elements of the compensation system. 

Regarding claim 26, Sheen discloses all limitations of the claim above. Sheen 
further discloses a DAC (fig. 2, DAC 216) further comprising a quantized (quantizer 214) 
that provides a quantized signal based on the noise shaped signal, the quantized signal 
defining the digital representation of noise shaped signal (col. 5, lines 60-67; col. 6, lines 
1-28); 

a DAC (216) that converts the quantized signal (214) to a corresponding analog signal 
that defines the output signal of the conversion system, the error characteristics being 
error characteristics associated with the DAC; and the error model (222) providing the 
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emulated error signal (Es) to the noise shaping filter as a function of the quantized 
signal (col. 3, lines 54-67; col. 4, lines 1-2). 



Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Qutbuddin Ghulamali whose telephone number is (571)- 
272-3014. The examiner can normally be reached on Monday-Friday, 7:00AM - 
4:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh M. Fan can be reached on (571) 272-3042. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



QG. 
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May 6, 2010. 

/CHIEH M FAN/ 

Supervisory Patent Examiner, Art Unit 2611 



